TITLE OF THE INVENTION 
IMAGE PICKUP DEVICE EQUIPPED WITH LIGHT EMITTER AND 
IMAGE PICKUP METHOD USING THE SAME 

BACKGROUND OF THE INVENTION 

The present invention relates to an image pickup 
device equipped with a light emitter and an image 
pickup method using a light emitter. 

For taking a picture or carrying out an image 
pickup operation in a place with insufficient light 
quantity , it has been a common practice that the image 
is picked up by extending an exposure time or by 
compensating the light quantity by emitting light with 
a strobe or an electronic flash. In the latter case, 
the use of the strobe can shorten the exposure time and 
it becomes possible to take a picture without setting 
a camera to a fixed place even in the dark. 

As one of photographing techniques based on 
a stroboscopic light emission, there is available 
a strobe control technique as disclosed in Jpn. Pat. 
Appln. KOKAI Publication No. 5-44654. According 
to this method, for carrying out a stroboscopic 
photographing, a pre-light emission is carried out 
first, and then a main light emission is carried out 
by controlling the quantity of the light emission 
with reference to image, data stored at the time of the 
pre-light emission. 

However, according to the above technique 



disclosed in Jpn. Pat. Appln. KOKAI Publication 
No. 5-44654, the main light emission is carried out 
without exception after the pre-light emission. 
Therefore, even if the light quantity of an image 
obtained by the pre-light emission is sufficiently 
suitable, for example, a photographing is achieved 
through the main light emission, despite a fact that 
the image obtained by the pre-light emission could have 
been used as a picked-up image. This requires a 
charging to a capacitor for carrying out the main light 
emission. Thus, there has been a wasting of power by 
this charged amount, which results in a shorter life of 
a battery. 

BRIEF SUMMARY OF THE INVENTION 
An object of the present invention is to provide 
an image pickup device equipped with a light emitter 
and an image pickup method using the same which 
can reduce the number of light emission in higher 
probabilities and prolong the life of a battery. 

According to one preferred aspect of the present 
invention, there is provided an image pickup device 
equipped with a light emitter, comprising: an image 
pickup unit for picking up an image and converting the 
picked-up image into an electric signal; a memory for 
storing data electrically converted by the image pickup 
unit; a determining section for making a determination 
of whether the electric signal converted by the image 
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pickup unit has a proper brightness or not; a control- 
ler for making the electric signal converted by the 
image pickup unit to be stored in the memory if a 
result of the determination of the determining section 
5 is "proper"; and a light emitter for being controlled 

by the controller to emit light in timing with an image 
pickup timing of the image pickup device. 

Further, according to another preferred aspect of 
the invention, there is provided an image pickup device 

10 equipped with a strobe, comprising: an image pickup 

unit which comprises a charge couple device (CCD), for 
picking an image of an object and converting this image 
into an electric signal; a memory for storing data 
electrically converted by the image pickup unit; a 

15 determining section in a CPU for making a determination 

of whether the electric signal converted by the 
image pickup unit has a proper brightness or not; 
a controller in the CPU for making the electric signal 
converted by the image pickup unit to be stored in 

20 the memory if a result of the determining section is 

"proper", and, if a result of the decision of the 
determining section is "not proper", for obtaining 
a light quantity of a light emitter which is assumed 
to be "proper" based on the electric signal converted 

2 5 by the image pickup unit and for dispatching an image 

pickup instruction again to the image pickup unit, and 
at the same time, for controlling the light emitter to 
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emit light in timing with the image pickup timing; and 
a stroboscopic light emitter for being controlled 
by the controller to emit light of a desired light- 
emission quantity in timing with an image pickup timing 
5 of the image pickup device. 

Further, according to still another preferred 
aspect of the invention, there is provided an image 
pickup method using a light emitter, comprising the 
steps of: carrying out a first light emission of 

10 a light emitter, and carrying out a first image pickup 

in timing with this light emission; determining a 
brightness of a state of a picked-up image obtained by 
the image pickup operation; storing the content of the 
first picked-up image if a result of the determination 

15 is "at or above a predetermined value"; determining 

a second light emission value of the light emitter if 
a result of the determination is "less than a predeter- 
mined value"; carrying out a second light emission of 
the light emitter based on the second light emission 

20 value, and carrying out a second image pickup in timing 

with this light emission; and storing the content of 
the second picked-up image. 

According to the above-described aspects, if the 
light quantity of an object photographed by the pre- 

25 light emission for determining the quantity of the 

main light emission is within a range of proper light 
quantity, the image obtained by the pre-light emission 
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is recorded. Therefore, the number of light, emission 
can be reduced, and the life of the battery can also be 
extended . 

Further, according to still another preferred 
5 aspect of the invention, there is provided an image 

pickup device equipped with a light emitter, 
comprising: an image pickup unit for picking up 
an image and converting the picked-up image into an 
electric signal; a memory for storing data electrically 

10 converted by the image pickup unit; a determining 

section for making a determination of whether the 
electric signal converted by the image pickup unit has 
a proper brightness or not; a controller for making the 
electric signal converted by the image pickup unit to 

15 be stored in the memory if a result of the determina- 

tion of the determining section is "proper"; a light 
emitter for being controlled by the controller to emit 
light in timing with an image pickup timing of the 
image pickup device; and an auto-focussing unit for 

20 driving an optical system to focus on an object. 

According to the above aspect, the light quantity 
of a pre-light emission is determined based on 
a distance from an image pickup object obtained by 
an auto- focus sing operation, and an image obtained by 

25 the pre-light emission is recorded if the light 

quantity of the object is within a range of proper 
light quantity. Therefore, the number of light 
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emission can be reduced in higher probabilities, and 
thus the life of a battery can be made longer. 

Additional objects and advantages of the invention 
will be set forth in the description which follows , and 
5 in part will be obvious from the description , or may 

be learned by practice of the invention. The objects 
and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combina- 
tions particularly pointed out hereinafter. 
10 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings , which are incorporated 
in and constitute a part of the specification, illust- 
rate presently preferred embodiments of the invention, 
and together with the general description given above 
15 and the detailed description of the preferred embodi- 

ments given below, serve to explain the principles of 
the invention. 

FIG. 1 is a block diagram for showing an example 
of the circuit structure of a digital camera as one 
2 0 embodiment of an image pickup device to which the 

present invention is applied. 

FIG. 2 is an appearance (front view) of the 
digital camera of the embodiment shown in FIG. 1. 

FIG. 3 is a block diagram for showing an example 
2 5 of the configuration of a stroboscopic image pickup 

unit . 

FIG. 4 is a view for showing one example of 
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an image pickup object. 

FIGS . 5A to 5D are explanatory diagrams for 
showing examples of light quantity distribution 
according to a stroboscopic image pickup. 
5 FIG. 6 is a flowchart for showing an example of 

the operation of a digital camera in a stroboscopic 
image pick-up mode. 

FIGS. 7A to 7D are explanatory diagrams for 
showing examples of light quantity distribution 
10 according to a stroboscopic image pickup. 

FIG. 8 is a block diagram for showing an example 
of the configuration of a stroboscopic image pickup 
device . 

FIG. 9 is a flowchart for showing an example of 
15 the operation of a digital camera having a structure 

for carrying out a pre-light emission based on a 
distance . 

FIG. 10 is a flowchart for showing an example of 
the operation of a digital camera having a structure 
2 0 for carrying out a pre-light emission based on a 

distance obtained by an auto-focussing operation. 

DETAILED DESCRIPTION OF THE INVENTION 
An image pickup device according to the present 
invention is equipped with a strobe which makes it 
25 possible to carry out an image pickup operation in 

the dark. When a user depresses a shutter , the image 
pickup device performs a pre-light emission to 



determine whether light quantity of an image picked-up 
object is proper or not. If the light quantity is 
within a range of proper values, the taken-in image of 
the object is recorded and stored as a picked-up image. 
5 On the other hand, if the light quantity is not 

proper, a light quantity necessary for image pickup 
is calculated based on the taken-in light quantity of 
the object to make the strobe to carry out a main 
light emission. The taken-in image is recorded as 
vj 10 a photograph or a picked-up image. 

(iP <Example of a circuit structure> 

FIG. 1 is a block diagram for showing an example 
of the circuit structure of a digital camera as one 
:E embodiment of an image pickup device to which the 

m 15 present invention is applied. 

In FIG. 1, a digital camera 100 has an optical 
system 10, a stroboscopic light emitter 11, a signal 
converter 12, a signal processor 13, a DRAM 14, a 
controller 20, a console 30, a display 40, a recorder 
20 50 and a power supply 90. 

The optical system 10 is structured by an image 
pickup lens 101 and an automatic aperture control 102 
having a light quantity detector, and makes a light 
flux of an image picked-up object focussed with light 
25 through the image pickup lens 101 to be formed as 

an image on a CCD 121 at a later stage. 

The stroboscopic light emitter 11 discharges 
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or emits a predetermined quantity of light within 
an extremely short period upon receiving a light- 
emission quantity control signal from the controller 
20, and compensates the peripheral light quantity. 
5 The discharged light quantity, that is, a charged 

quantity to a stroboscopic light emission capacitor, 
is controlled by the light-emission quantity control 
signal . 

□ The signal converter 12 includes a CCD 121, a CCD 

i]J 10 driving timing signal generating circuit (TG) 122, 

131 a CCD driving vertical driver 12 3, an automatic gain 

J3 control circuit (AGC) 124, and an A/D converter 125. 

The signal converter 12 converts an image formed on the 

|~l 

j~ CCD 121 through the optical system 10 of the first 

|S 15 stage, into an electric signal, then into digital data 

(hereinafter to be referred to as image data), and 
outputs one frame in a constant period. The AGC 124 
gain adjusts a signal from the CCD 121 by the control 
of the controller 20 and applies the gain-adjusted 
20 signal to the A/D converter 125. 

The signal processor 13 has a color process 
circuit and a DMA controller. The signal processor 
13 processes the colors of an output from the signal 
converter 12, to prepare a digital luminance and color 
25 difference multiplex signal (YUV data), and direct 

memory access (DMA) transfers the YUV data to a 
designated area of the DRAM 14 and develops the data. 
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The signal processor 13 reads the YUV data written 
in the DRAM 14 at the time of recording and storing the 
data, and carries out a JPEG compression processing. 
The signal processor 13 also expands the image data 
stored in a recording medium (a memory card in the 
present embodiment) 51 read through the recorder 50 
in a restoration mode, and restores the YUV data. 

The controller 2 0 has a CPU, a RAM and a ROM. 
Without providing the RAM, an area allocated to the 
DRAM 14 may also be used instead of the RAM. 

The controller 20 is connected to the above 
circuits and power supply change-over switches not 
shown, through bus lines, to carry out an overall 
control of the digital camera 100 based on a control 
program stored in the ROM, as well as to carry out 
an execution control of each function of the digital 
camera corresponding to a status signal from the 
console 30, for example, an execution control of 
each mode processing by the execution of each mode 
processing unit stored in the ROM. 

The console 30 has a processing mode change-over 
switch, a plurality of function selection buttons, a 
main switch, switches and buttons including an output 
button, a recording/restoration mode change-over switch, 
etc., a strobe setting (a stroboscopic image pickup 
mode selection) button 36, and a shutter button 37. 
When these switches and buttons are operated, a status 



signal is sent to the controller 20 . 

The display 40 is structured by a display unit 
such as a liquid crystal display unit or the like. 
Since a picked-up image is displayed on the screen 
during an image pickup operation, the screen can 
be used as a finder. A restored image can also be 
displayed during a restoration mode. 

The recorder 50 accommodates a recording medium 
and records image data from the signal processor 13 
on a recording medium 51 by the control from the 
controller 20. In the embodiment, the recorder 50 has 
the memory card 51 detachably structured as a recording 
medium, for writing and reading data. However, the 
recorder 5 0 may also be structured to have a recording 
medium such as a flash memory fixed inside, for writing 
and reading data. 

<Example of appearance> 

FIG. 2 is an appearance (front view) of one 
embodiment of the digital camera 100. The stroboscopic 
light emitter 11 and the image pickup lens 101 are 
shown on the front surface of the digital camera 100. 
On the upper surface of the camera 100, there are 
shown a strobe charge status display lamp 35, the 
stroboscopic image pickup mode selection button 36 and 
the shutter button 37. 

<Processing mode> 

The processing mode of the digital camera 100 is 
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roughly classified into a normal mode including 
recording and restoration modes, and a special image 
pickup mode such as a close-contact image pickup or the 
like. By operating the processing mode change-over 
5 switch, either the normal operation mode or the special 

image pickup mode is obtained. By operating the 
recording/restoration mode change-over switch, either 
the recording mode or the restoration mode is obtained. 
The special image pickup mode also includes a recording 

10 mode and a restoration mode like the normal mode. 

(The following explanation refers to the case of the 
normal mode. This similarly applies to the special 
image pickup mode.) 

A shift to each mode by the change-over of each 

15 switch is effected by a user's operation of each mode 

setting (or mode selection) button or switch. Based on 
the operation of the mode setting button or the like, 
the controller 20 checks a status signal sent to the 
controller 2 0 from the console 30, and shifts to a 

20 corresponding mode processing circuit or program. 

A mode decision is carried out by a mode determining 
unit (structured by a program in the present 
embodiment) . 

[REC mode] 

25 An REC mode includes a normal image pickup mode 

for displaying image data periodically taken in from 
the CCD 121 on the finder (liquid crystal display) 



40 as a through image, a stroboscopic image pickup 
mode for picking up an image by a stroboscopic light 
emission, and a recording/storage mode for storing 
image data (YUV data) displayed from the DRAM 14 to the 
memory card 51 when a user depresses the shutter button 
37 at a timing the image is wanted to be taken in while 
visually confirming the through image. 

[Stroboscopic image pickup mode] 

When the stroboscopic image pickup mode is 
selected, the strobe is set and the strobe charge 
status display lamp is displayed in red color, a charge 
is applied to the strobe light emitter 11 from the 
power supply 90, and the charge is accumulated until 
the strobe light becomes ready to be emitted. When the 
strobe reaches a state that the light can be emitted, 
the strobe charge status display lamp 35 is turned on 
in green color. 

In the stroboscopic image pickup mode, an optical 
image from the optical system 10 is converted into an 
electric signal by the CCD of the signal converter 12. 
The signal is then gain adjusted and is A/D converted. 
Then, color signal component and luminance component 
are taken out from the signal in the signal processor 
13, and an image signal processing is carried out under 
the control of the controller 20. 

When the shutter button 37 is depressed, the 
controller 20 starts a strobe controlling unit 110 to 
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determine a stroboscopic light emission quantity,, and 
transmits a light emission quantity control pulse to 
the strobe light emitter 11. After a stroboscopic 
light emission (pre-light emission) , the controller 
5 2 0 determines whether an increased light quantity of 

an image pickup object is proper or not, and then 
determines whether the mode shifts to the recording/ 
storage mode or a re-light emission (main light 
□ emission) control is to be carried out. 

FU 10 More specifically, when a user has carried out 

i]1 a shutter operation at a desired angle, a pre-light 

,0 emission is carried out at first to take in an image 

I of the object (FIG. 4) and a determination is made 

whether the light quantity of the image is proper or 
™ 15 not. If the light quantity of the object increased by 

the pre-light emission is within a range of proper 
values (FIG. 5A) , the mode shifts to the recording/ 
storage mode for storing the taken-in image of the 
object as a photographed image. On the other hand, 
20 if the light quantity is not proper (FIGS. 5B and 5C), 

a light quantity necessary for an image pickup is 
calculated based on the taken-in light quantity of the 
object, and the strobe is made to carry out the main 
light emission. The image of the object based on the 
25 main light emission is taken in. 

The strobe light emitter 11 receives a light 
emission quantity control pulse, and carries out 
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a light emission based on the light quantity determined 
by this pulse. 

[Recording/storage mode] 

When the shutter button 37 is depressed in the 
5 normal image pickup mode, the recording/ storage mode is 

obtained, and an image displayed in the finder 40 at 
this time becomes a still image. Then, the content of 
the image buffer is JPEG compressed and is recorded in 
the memory card 51. 
10 On the other hand, when the shutter button 37 is 

depressed in the stroboscopic image pickup mode, at 
first a determination is made as to whether the light 
quantity of the object obtained by the pre-light 
emission is proper or not. If the light quantity of 
15 the object is within a range of proper values, the 

image of the taken-in object is recorded in the memory 
card 51 as a photographed image. On the other hand, 
if the light quantity of the object is not proper, an 
image of the object taken in by the strobe main light 
20 emission is recorded in the memory card 51. 

< Embo d ime n t 1 - 1 > 
[Stroboscopic image pickup unit] 
When a user has depressed the strobe setting 
button 36, the stroboscopic image pickup unit 110 is 
25 started and executes a stroboscopic image pickup 

processing and a recording/storage processing. 

FIG. 3 is a block diagram for showing an example 
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of the configuration of the stroboscopic image pickup 
unit 110. The stroboscopic image pickup unit 110 
includes a pre-light emission indicating unit 112, 
a light quantity determining unit 113, a proper light 
5 quantity determining unit 114, a main light emission 

indicating unit 115 and a recording indicating unit 116. 
These units are structured by hardware or software 
(program) (they are structured by a program in the 
present embodiment) . 

10 When the mode is in the stroboscopic image pickup 

mode, the pre-light emission indicating unit 112 waits 
for a depression of the shutter button 37. When the 
shutter button 3 7 has been depressed, a light emission 
quantity control signal for effecting a light emission 

15 in a predetermined pre-light emission quantity is sent 

to the strobe light emitter 11. The pre-light emission 
quantity is smaller than the main light emission 
quantity in the present embodiment, but this may be 
a larger quantity (reference embodiment 1-2). 

20 The light quantity determining unit 113 determines 

whether a light quantity detected value of an image of 
an object taken in at the time of a pre-light emission 
and stored in the DRAM 14 is within a range of proper 
values (within a range from a lower limit 0 min to an 

25 upper limit <t> max of proper light quantity (FIGS. 5A to 

5C) . If the light quantity values in all the areas of 
the image are less than the lower limit 0 min (FIG. 5C) 
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or if the light quantity in at least a predetermined 
proportion of the area of the image is not within the 
range of proper values (FIG. 5B) , the proper light 
quantity determining unit 114 is used next. If the 
light quantity in at least a predetermined proportion 
of the area of the image is within the range of proper 
values (within the range from the lower limit min to 
the upper limit <t> max (FIG. 5A) , the image recording 
indicating unit 116 is used next. 

When the light quantity determining unit 113 has 
determined that the light quantity of the object at the 
time of the pre-light emission is less than the lower 
limit 0 min (FIG. 5C) or the light quantity in at least 
a predetermined proportion of the area of the image is 
not within the range of proper values, the proper 
light quantity determining unit 114 determines a light 
quantity ( stroboscopic light emission quantity) so 
that the light quantity in at least a predetermined 
proportion of the area of the image becomes within 
a range of proper light quantity, and the step shifts 
to the main light emission indicating unit 115. 

As an example of the determining method, when a 
width of one sheet covering an image is W, in the case 
where a light quantity Y in the range of wl to w2 in 
FIG. 5A is within a range of proper values, a total 
light quantity Y is given as follows: 
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Therefore , wl and w2 are determined to have a 
relationship of 0 min < Y < <t> max. If a rate of the 
total light quantity Y is determined in advance , it is 
possible to obtain wl and w2 from a normal distribution 
5 curve around a center object (a person 1 in the example 

of FIG . 4) . 

Accordingly, if the light quantity is not less 
than an optimum value like FIG. 5B and 5C , wl and w2 
are determined to have a relationship of 0 min < Y < 

10 </> max when a maximum value in the obtained light 

quantity is Yl . An increment of the maximum value Yl 
in this case, that is, a sum of Y - Yl = AY M and a 
light emission light quantity AY' at the time of 
pre-light emission (Ay = AY' + AY") becomes the total 

15 light quantity to be given to the strobe light emitter 

11 when the main light emission indication is given. 

When the proper light emission quantity 
determining unit 114 is shifted to the main light 
emission indicating unit 115, the main light emission 

2 0 indicating unit 115 sends a light emission quantity 

control signal for effecting a strobe light emission of 
the light quantity value AY obtained from the proper 
light quantity determining unit 114, to the strobe 
light emitter 11 to make it carry out the main light 

25 emission. 

When the light quantity determining unit 113 is 
shifted to the record indicating unit 116 or at the 
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time of a main light emission, the record indicating 
unit 116 sends an indication signal for effecting a 
reading of image data stored in the image buffer of the 
DRAM 14 , a data compression and a transfer of the data 
5 to the flash memory 51, and makes the image data to be 

recorded. 

FIG. 4 is an explanatory view for showing one 
example of an image pickup object, and FIG. 5 is an 
explanatory diagram for showing an example of light 

10 quantity distribution according to a stroboscopic image 

pickup based on the example of the object in FIG. 4. 
FIG. 5A shows an example of a case where at least a 
predetermined proportion of the image is within a range 
of proper light quantity, FIG. 5B shows an example of 

15 a case where a part of the image is within a range of 

proper light quantity but a major part of the image is 
with less than proper light quantity, FIG. 5C shows an 
example of a case where the whole image has less than 
proper light quantity, and FIG. 5D shows a case where 

2 0 the example of FIG. 5C is compensated with the light 

quantity increment AY M calculated by the proper light 
quantity determining unit 114 and the whole image is 
accommodated within a range of proper light quantity. 
[Example of operation] 

25 FIG. 6 is a flowchart for showing an example of 

an operation of a digital camera in the stroboscopic 
image pickup mode. The operation will be explained 
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with reference to FIGS. 1 to FIG. 6. 

In FIG. 6, when the REC mode has been selected, 
the mode shifts to the image pickup mode and a through 
image is displayed in the finder 40. In this case, if 
5 a user decides from the brightness of the circumference 

that a stroboscopic image pickup is necessary or if the 
user desires a stroboscopic image pickup judging from 
the brightness of the screen by looking at the finder 
40 , the user depresses the strobe setting button 36. 

10 Then, the stroboscopic image pickup unit 110 is started 

and the strobe display lamp 35 is turned on, and the 
step goes to SI. The strobe display lamp 35 is turned 
on in red color in a strobe charged status, and is 
turned on in blue color in a strobe light emittable 

15 status. When the strobe setting button 36 is depressed 

again, the strobe display lamp 35 is turned off, and 
the processing by the stroboscopic image pickup/ 
recording unit 110 is stopped to return to the normal 
image pickup mode (SO) . 

20 Next, the controller 2 0 checks a status signal 

from the console 30, and when the user has depressed 
the shutter button 37 at a subsequent desired timing 
(SI), the controller 20 sends a light quantity control 
signal for pre-light emission to the strobe light 

25 emitter 11 to make it carry out the pre-light emission 

to compensate the circumferential light quantity (S2). 
The controller 20 detects the light quantity of 
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the object of the image data taken in at the time 
of the pre-light emission (S3), compares the light 
quantity detected value with the lower limit value 
0 min of proper light quantity. If the maximum 
5 detected light quantity is at least the lower limit 

value 0 min, the steps shifts to S5, and if the 
detected value is less than the lower limit value 0 min, 
the step shifts to S6 (S4). 

In S6, if the detected light quantity is at or 

10 above the lower limit value 0 min of proper light 

quantity, a decision is made as to whether or not the 
light quantity in at least a predetermined proportion 
of the area of the image is within a range of proper 
light quantity. If the light quantity is less than the 

15 predetermined proportion of proper light quantity, the 

step shifts to S6, and if the light quantity is at or 
above the predetermined proportion, the step shifts to 
S8 (S5). 

If the detected light quantity in the above step 
20 S4 is less than the lower limit value 0 min of proper 

light quantity or if only a part of the image of the 
object is within a range of proper light quantity in 
the above step S5, a strobe light emission quantity 
which makes the detected light quantity to be a proper 
25 light quantity is determined (S6). A light quantity 

control signal for main light emission for effecting 
a light emission based on a determined light quantity 
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value is sent to the strobe light emitter 11 to make 
it carry out the main light emission. Thus, the 
circumferential light quantity is compensated (S7). 
The controller 20 controls to read out 
5 stroboscopically picked-up image data that has been 

picked up at the time of the pre-light emission in step 
S2 or at the time of the main light emission in step S7, 
signal-processed and stored in the image buffer of the 
DRAM 14 , and to carry out data compression and writing 
10 to the flash memory 51 (S8). 

< Embodiment 1 - 2 > 

The present embodiment has the pre-light emission 
indicating unit 112 in the stroboscopic image pickup 
unit 110 in FIG . 3 in such a structure that when the 

15 shutter button 37 has been depressed, the pre-light 

emission indicating unit 112 sends a light emission 
quantity control signal for effecting a strobe light 
emission with a larger pre-light emission quantity than 
the main light emission quantity, to the strobe light 

2 0 emitter 11. 

FIGS. 7A to 7D illustrate an explanatory diagram 
for showing an example of light quantity distribution 
according to a stroboscopic image pickup based on the 
example of the object in FIG. 4. FIG. 7A shows an 

25 example of a case where at least a predetermined 

proportion of the image is within a range of proper 
light quantity, FIG. 7B shows an example of a case 
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where a part of the image is within a range of proper 
light quantity but a major part of the image exceeds 
the proper light quantity, FIG . 7C shows an example of 
a case where the whole image exceeds the proper light 
5 quantity , and FIG. 7D shows an example of a case where 

the light quantity increment AY" calculated by the 
proper light quantity determining unit 114 is deducted 
from the example of FIG. 7C and the whole image is 
O accommodated within a range of proper light quantity. 

HJ 10 According to the present embodiment, in the 

yl stroboscopic image pickup unit 110 shown in FIG. 3, the 

k Q light quantity determining unit 113 determines whether 

a light quantity detected value of an image of an 
IS object taken in at the time of a pre-light emission is 

m 15 within a range of proper values (within a range from 

a lower limit <t> min to an upper limit 0 max of proper 
light quantity (FIG. 7A) . If the light quantity values 
in all the areas of the image exceeds the upper limit 
0 max (FIG. 7C) or if the light quantity in at least 
2 0 a predetermined proportion of the area of the image is 

not within the range of proper values (FIG. 7B) , the 
proper light quantity determining unit 114 is used next. 
If the light quantity in at least a predetermined 
proportion of the area of the image is within the range 
25 of proper values (within the range from the lower limit 

0 min to the upper limit 0 max) , the image recording 
indicating unit 116 is used next. 
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When the light quantity determining unit 113 has 
determined that the light quantity of the object at the 
time of the pre-light emission exceeds the upper limit 
0 max (FIG. 7C) or the light quantity in at least a 
5 predetermined proportion of the area of the image is 

not within the range of proper values, the proper 
light quantity determining unit 114 determines a light 
quantity value so that the light quantity in at least 
13 a predetermined proportion of the area of the image 

ear 

y 10 becomes within a range of proper light quantity, and 

^™ 

]i the step shifts to the main light emission indicating 

- 3 

Q unit 115. 

As an example of the determining method, when a 
j= width of one sheet covering an image is W, in the case 

S 15 where a light quantity y in the range of wl to w2 in 

% FIG. 5A is within a range of proper values, a total 

light quantity Y is given as follows: 

Y - L 

Accordingly, if the light quantity exceeds 
2 0 an optimum value like FIG. 7B and 7C, wl and w2 are 

determined to have a relationship of 0 min < Y < 0 max 
when a maximum value in the obtained light quantity is 
Yl. An increment (= a decrement = a minus increment) 
of the maximum value Yl in this case, that is, a 
25 difference between Yl - Y = AY" and a light emission 

light quantity AY' at the time of pre-light emission 
(AY = AY' - AY") becomes the light quantity to be 
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given to the strobe light emitter 11 when the main 
light emission indication is given. 

The operation flowchart is obtained by changing 
the steps S4 to S6 as follows. 
5 In step S4 of FIG. 6, the light quantity detected 

value is compared with the upper limit value 0 max of 
proper light quantity. If the maximum detected light 
quantity is equal to or less than the upper limit 0 max, 
the step shifts to S5, and if the detected value 
10 exceeds the upper limit 0 max, the step shifts to 

S6 (S4). 

In step S4, if the detected light quantity is 
equal to or less than the upper limit 0 max of proper 
light quantity, a determination is made as to whether 

15 or not the light quantity in at least a predetermined 

proportion of the area of the image is within a range 
of proper light quantity. If the light quantity is 
less than the predetermined proportion of proper light 
quantity, the step shifts to S6, and if the light 

20 quantity is at or above the predetermined proportion, 

the step shifts to S8 (S5). 

If the detected light quantity in the above step 
S4 is equal to or less than the upper limit value 0 max 
of proper light quantity or if only a part of the 

25 image of the object is within a range of proper light 

quantity in the above step S5, a light emission 
quantity which makes the detected light quantity to be 



a proper light quantity is determined (S6). 

In the above-described embodiment 1-1 and the 
embodiment 1-2, if the light quantity of an image of 
an object picked up by the pre-light emission is within 
a range of proper light quantity, the image obtained by 
the pre-light emission is recorded. Therefore, it is 
not necessary to carry out a main light emission in 
this case, which achieves a longer life of the battery. 

< Embodiment 2 - 1> 

According to the present embodiment, the light 
quantity of a pre-light emission is determined based on 
a pre-obtained distance between a camera and a center 
object. The pre-light emission is carried out on this 
basis, and if the light quantity of the object by the 
pre-light emission is proper, the data of the picked-up 
image is recorded. In this case, a distance from the 
center object which is most optimum is obtained in 
advance, and the pre-light emission is carried out 
based on this distance. 

[ Stroboscopic image pickup unit] 

When a user has depressed a strobe setting button 
36, a stroboscopic image pickup unit 110' is started 
and executes a stroboscopic image pickup processing and 
a recording/storage processing. 

FIG. 8 is a block diagram for showing an example 
of the configuration of the stroboscopic image pickup 
unit 110'. The stroboscopic image pickup unit 110' 
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includes a distance obtaining unit 111, a pre-light 
emission indicating unit 112, a light quantity 
determining unit 113, a proper light quantity 
determining unit 114, a main light emission indicating 
5 unit 115 and a recording indicating unit 116. The 

structures and functions of the pre-light emission 
indicating unit 112, the light quantity determining 
unit 113, the proper light quantity determining unit 
114, the main light emission indicating unit 115 and 

10 the recording indicating unit 116 are similar to those 

of embodiment 1-1 (FIG. 3) or embodiment 1-2. 

The distance obtaining unit 111 obtains a distance 
R determined in advance as a distance which ensures a 
most proper picking up of a center image. The distance 

15 R determines an optimum pre-light emission quantity. 

[Example of operation] 

FIG. 9 is a flowchart for showing an example of an 
operation of a digital camera structured to carry out a 
pre-light emission based on a set distance to an object. 

20 The operation in step T2 afterwards is the same as the 

operation of the step SI afterwards in FIG. 6. 

In FIG. 9, when the REC mode has been selected, 
the mode shifts to the image pickup mode and a through 
image is displayed in the finder 40. In this case, if 

25 a user decides from the brightness of the circumference 

that a stroboscopic image pickup is necessary or if the 
user desires a stroboscopic image pickup judging from 
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the brightness of the screen by looking at the finder 
40, the user depresses the strobe setting button 36. 
Then, the stroboscopic image pickup unit 110' is 
started and the strobe display lamp 35 is turned on, 
5 and the step goes to Tl. The strobe display lamp 35 is 

turned on in red color in a strobe charged status, and 
is turned on in blue color in a strobe light emittable 
status. When the strobe setting button 36 is depressed 
again, the strobe display lamp 35 is turned off, and 

10 the processing by the stroboscopic image pickup/ 

recording unit 110' is stopped to return to the normal 
image pickup mode (TO). 

Next, the controller 2 0 obtains a distance R which 
has been determined as a distance (object distance) at 

15 which an image of a center object can be picked up in 

best condition, and then the controller determines 
an optimum pre-light emission quantity based on this 
distance R (Tl) . 

The controller 20 checks a status signal from the 

20 console 30, and when the user has depressed the shutter 

button 37 at a subsequent desired timing (T2), the 
controller 20 determines a pre-light emission quantity 
which is optimum at the distance R and sends a light 
quantity control signal to the strobe light emitter 

25 11 to make it carry out the pre-light emission to 

compensate the circumferential light quantity (T3). 
Subsequent steps T4 to T9 are similar to those of the 



steps S3 to S8 in FIG. 6. 
< Embodiment 2 - 2> 

According to the present embodiment, the light 
quantity of a pre-light emission is determined based on 
a pre-obtained distance between a camera and a center 
object. The pre-light emission is carried out on this 
basis, and if the light quantity of the object by the 
pre-light emission is proper, the data of the picked-up 
image is recorded. In this case, a pre-light emission 
is carried out based on a distance obtained by an auto- 
focussing operation . 

In the present embodiment, the digital camera 100 
of the circuit structure in FIG. 1 has an auto- 
focussing mechanism. In the stroboscopic image pickup 
unit 110 the distance obtaining unit 111 obtains the 
distance R by an automatic focussing operation, and 
determines a pre-light emission quantity which is 
optimum at the distance R. 

It can be so arranged that the distance R can be 
changed manually, that is, the pre-light emission 
quantity can be changed to a desired light emission 
quantity. 

The structures and functions of the pre-light 
emission indicating unit 112, the light quantity 
determining unit 113, the proper light quantity 
determining unit 114, the main light emission 
indicating unit 115 and the recording indicating unit 
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116 are similar to those of embodiment 1 - 1 (FIG- 3) 
or embodiment 1 - 2 . 

[Example of operation] 

FIG. 10 is a flowchart for showing an example of 
5 an operation of a digital camera structured to carry 

out a pre-light emission based on a distance from 
an image pickup object obtained by an auto-focussing 
operation. The operation in step U3 afterwards is the 
same as the operation of the step SI afterwards in 

10 FIG. 6. 

In FIG. 10 , when the REG mode has been selected , 
the mode shifts to the image pickup mode and a through 
image is displayed in the finder 40. In this case, if 
a user decides from the brightness of the circumference 

15 that a stroboscopic image pickup is necessary or if the 

user desires a stroboscopic image pickup judging from 
the brightness of the screen by looking at the finder 
40, the user depresses the strobe setting button 36. 
Then, the stroboscopic image pickup unit 110' is 

20 started and the strobe display lamp 35 is turned on, 

and the step goes to Ul. The strobe display lamp 35 is 
turned on in red color in a strobe charged status, and 
is turned on in blue color in a strobe light emittable 
status. When the strobe setting button 36 is depressed 

25 again, the strobe display lamp 35 is turned off, and 

the processing by the stroboscopic image pickup/ 
recording unit 110' is stopped to return to the normal 
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image pickup mode (UO) . 

During this period, the controller 2 0 operates 
the auto-focussing mechanism to carry out a focussing 
operation (Ul) and obtains a distance R from the 
5 focussed object. The light quantity which is optimum 

at this distance R is determined as the pre-light 
emission quantity (U2). 

The controller 20 checks a status signal from the 
console 30 , and when the user has depressed the shutter 

10 button 37 at a subsequent desired timing (U3), the 

controller 20 determines a pre-light emission quantity 
which is optimum at the distance R and sends a light 
quantity control signal to the strobe light emitter 
11 to make it carry out the pre-light emission to 

15 compensate the circumferential light quantity (U4). 

Subsequent steps U5 to U10 are similar to those of the 
steps S3 to S8 in FIG. 6. 

In the above-described embodiment 2 - 2, the light 
quantity for pre-light emission is determined based on 

20 a distance from the focussed object obtained by an 

auto- focus sing operation, and the image obtained by the 
pre-light emission is recorded when the light quantity 
of the object is within a range of proper light 
quantity. Therefore, the main light emission is not 

25 necessary in more cases than in embodiment 2-1. 

Accordingly, life of the battery can be made longer. 
In the above embodiments, description has been 
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made of the case where the present invention is applied 
to a digital camera of the structure for normally 
taking in an image of an object and displaying it in 
an electronic finder. However, the invention can also 
be applied to a digital camera of the structure using 
an optical finder, for example. However, in this case, 
it is necessary to take in or pickup an image of the 
object in simultaneous with the strobe light emission 
in the steps S2 and S7 in FIG. 6. 

Although description has been made of various 
embodiments of the case where a digital camera is taken 
up as one application example, it is needless to 
mention that the application of the present invention 
is not limited to the digital camera but the invention 
can also be applied to various other devices equipped 
with an image pickup unit. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents . 



